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Abstract 
The challenge that all companies face in a quickly changing business environment is to stay competitive in order to retain and if 
possible expand their market share.   
Traditional software development methods are inflexible and fail to respond on aggressive customer requests. In contrast, agile 
software methodologies provide a set of practices that allow for quick adaptations matching the modern product development 
needs. Although the value of the agile methodologies is well proven for small, collocated teams, the research question that this 
work is addressing refers to the benefits of the agile methodologies on large, distributed projects.  
With this paper, evidence is provided by the analysis of a case study that agile software development methodologies perform 
better than traditional methodologies also in large, distributed projects. Improvements are observed on the quality and on the 
customer perception of the end product, while agile methodologies allow for requirement changes even late in the project. At the 
same time, building better communication and collaboration in the team as an outcome of following the agile practices, results to 
enhanced relations between team members and to improved employee satisfaction metrics.   
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1. Background 
In order to maintain control on large and distributed projects, the natural inclination is to introduce additional 
management layers, enhanced policies, new processes and checkpoints (Sakas et al, 2014) building on project 
managers’ competencies (Trivellas & Drimoussis, 2013; Trivellas & Reklitis, 2014). For that reason, many of the 
practices and tools identified for distributed agile projects are the same with ones followed on projects using 
traditional project management approaches. Examples, is the need of an architecture team which positively 
influences both the traditional as well as the agile methodologies and the integration and quality assurance teams 
that have similar roles when scaling to large, distributed teams.  
However, the agile framework demands a per iteration based involvement of all teams while the traditional 
models dictates specific phases that team activities take place. Trying to comply to this approach of agile 
methodologies, on large and distributed projects, the main focus must be to keep the organizational structure small; 
the hierarchy should be as flat as possible, having more teams and less management levels. Teams can be real or 
virtual but the main difference with similar teams formed when following the traditional project management 
methods, is that the teams should be cross-linked; one member of each team should participate on key meetings of 
the other teams. Having cross-linked, self-organized teams and a flat organizational structure allows agile teams to 
closely collaborate without needless complications. In contrast to traditional approaches that profoundly depend on 
documentation and hierarchical organizational structures, the target of the agile framework is to enhance the 
collaboration and coordination of teams and members to achieve a successful distributed project execution.  
Moreover, also on large and distributed projects, the fact that using agile methodologies translates to frequent 
deliveries being available to all stakeholders, provides better project control and allows corrections and change 
requests at any time. The iterative and incremental style of agile methodologies allows in addition the adaptation of 
planned deliveries based on the customer’s feedback. Traditional approaches provide evidence of working software 
only late in the project and change requests that affect the product design have to wait for next releases in order to be 
considered.  
2. Geographically Distributed Teams and Development Processes. 
Nowadays, large multinational organizations have multiple software development groups located in different 
continents around the world. Reduced communications costs that the modern technology offers, in combination with 
the budget benefits provided from relocated resources are the main drivers that made geographically distributed 
team formation a cost effective solution for companies.  
Utilizing multiple development groups to form distributed teams that work together to deliver a product or a 
service is a challenge that should be addressed from the software development processes followed (Trivellas, 2011; 
Trivellas & Drimoussis, 2013; Trivellas & Reklitis, 2014; Trivellas & Santouridis, 2009). Lessons learnt can be 
drawn from modeling initiatives in other sectors (Nasiopoulos et al., 2014a; 2014b), but challenges are still 
significant. 
2.1. Distribution using Traditional methodologies 
The key advantage that the pure waterfall model offers is that it allows an easy transition from collocated to 
distributed teams, because it provides a clear structure for organizing and controlling the activities during the entire 
software development cycle. Each phase, starting with the requirements definition until the deployment of the 
deliverable to the customer, has clear inputs and outputs that are documented and considered final when a phase is 
completed. Complete documentation of the design exists as soon as the design phase is complete and development 
groups can be assigned to implement different parts of it. Even when development group members are located in 
different countries, the in-detail documented design of the features to be implemented allows a strait forward 
assignment of tasks to dispersed members.  Dependencies between features are clearly identified and documented as 
well and they can be worked independently until the integration step is initiated. The fact that teams and members 
can work relatively autonomously is minimizing the problems and risks linked to long distance communication and 
information sharing, since the communication overhead between them is kept to a minimum. 
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2.2. Distribution using agile methodologies 
For projects following agile methodologies, the endeavor to move from collocated teams to large, distributed 
teams is not as straightforward as in the sequential models. Despite the fact that initial attempts to deploy the agile 
methodologies were done using small, collocated teams, according to the Versionone.com (2010) State of Agile 
Survey, feedback from several thousand projects showed that over 50 percent of agile projects have at least one 
person working remotely, making distributed teams being the norm today, rather than an exception. Such high 
numbers are observed because companies attempt to scale the agile methodologies to larger projects that can only be 
covered from larger groups. Due to the increased size, distribution to different floors, buildings, cities or countries is 
inevitable.  
Main focus when using agile methodologies on large and distributed projects remains the same, namely 
achieving customer satisfaction by providing valuable software to them and this can only be achieved when 
following the core values and guiding principles of the methodologies. The extra challenge of addressing the 
increased complexity as a result of distribution and scaling requires a careful evaluation of organizational factors 
and agile practices in order for the flexibility and responsiveness to changes that agile methodologies offer to stay in 
the spotlight.  
2.2.1. Organizational factors 
Enhancing organizational structure, while trying to follow the guidelines of the agile framework at the same time, is 
in several cases contradicting. Therefore finding a good balance between them is the key for successful distributed 
projects. When trying to scale agile projects, four organizational factors come into play (Highsmith, J., 2012): 
Organizational design: A typical Scrum team consists out of five to nine cross-functional, self-organized 
members and similar numbers and approach is followed from the rest of the agile methodologies. As soon as the 
company decides to start a project that requires more people, decisions are needed concerning the split of the groups 
and the coordination of their activities in order to achieve the project goals. Examples like multiple feature 
development teams, a product team, an architecture team, a separate integration and quality assurance team, and a 
leadership team can be the result of creating a formation to match the product’s component architecture and at the 
same time create a structure to allow the successful coordination of task accomplishments.  
A separate leadership team which is in the most of the cases virtual and consists out of technical leads from the 
feature teams, architects, product managers, project managers and quality assurance experts. The team’s main goal 
is to provide coordination and to remove impediments when decisions are needed. As teams grow in numbers, the 
organizational team should ease the communication and collaboration activities between teams.  
On scaled projects, the existence of an architecture team is significant since it provides guidance to all teams 
concerning the proper implementation of the requirements, it lowers the cost of development by analyzing 
alternatives proactively and finding the solutions that best match the needs and it improves adaptability and future 
usage.  
With components already verified internally from the feature teams and after being integrated from the 
integration team, the quality assurance team executes the end to end and the acceptance tests, to validate that the 
provided product and its features match the customer requirements. In the responsibility of the quality assurance 
team is also the performance and security tests execution.  
A product owner team can be created to match the scaling needs. This team can consist out of multiple product 
owners that are either equally skilled concerning the business requirement details, or are specialized on specific 
product areas. The authority to make decisions in case multiple alternatives exist or in order to resolve disputes is 
assigned to a single product owner who acts as the leader of the team.  
Decision making: When trying to make decisions on scaled and/or distributed projects, several aspects need to 
be considered (Highsmith, 2012). For example identifying the teams that need to be involved to the decision making 
process, teams that are impacted and track corresponding task execution, teams that will be requested to review and 
provide input concerning the decision and finally teams that should be informed about the decision. Based on the 
initial feedback from the architecture team, feature teams, integration and quality assurance teams need to clarify the 
interaction between them. An approach addressing the majority of the aspects mentioned above is to include during 
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decision making meetings team members from dependent teams. Informing the rest of the teams should be 
monitored from the leadership team.  
Collaboration and coordination: Face-to-face communication on large and especially on distributed projects is 
complex. Some of the benefits of the face-to-face communication can only be realized by the usage of the following 
tools: Video Conferencing, Web–based meeting facilitators/Interactive whiteboards, Survey applications, IM and 
VoIP, Presence based applications. 
In addition to the tools mentioned above, building up a good relationship between team members that work on a 
distributed manner can be accomplished by bringing the team together at least once during the project, preferably at 
the beginning of it. At the same time, by getting team members together to talk and resolve issues as early in the 
project as possible, ensures that there is debate and collective decisions towards the team goals (Trivellas & 
Santouridis, 2009).   
Agile culture: Understanding and embracing the agile culture requires an investment to agile training and 
education. This is a critical step that helps team members recognize the importance behind agile practices and 
promotes their practice on daily tasks. Challenges that are already faced and solved on other projects can be quickly 
recognized and solved or avoided from trained team members when encountered. In that way, wasting time to 
investigate and overcome a problem that experts have faced in the past is avoided, making a big difference in the 
speed and the ultimate success of agile methodologies. 
2.2.2. Scaling up agile practices 
Agile practices used on small, collocated groups need to be reevaluated when used on distributed agile projects.  
Multi-team backlog: Depending on size of the project, teams can work on a single or on multiple coordinated 
backlogs. Having a single backlog promotes transparency of the activities each team is working on, provides a clear 
view of the project status and overall priorities and allows assignment based on the team skills. Creating multiple 
team backlogs that are smaller, listing only tasks assigned to the specific team, is a helpful practice that helps teams 
focus on the actual working package per iteration.  
Multiple meetings: As the numbers scale, it becomes very difficult to hold meetings with members from all 
agile teams participating in the project. An alternative is to conduct sprint planning, daily stand-up and retrospective 
meetings individually per team. It is a responsibility of the Scrum Master to summarize the acquired feedback and 
use it as input on the team level.  
Scaling the Infrastructure: The technology challenges faced when trying to support complex current and future 
business needs call for infrastructure changes. Integrated development environment and source control tools, 
automated testing tools, information sharing tools and management tools must be evaluated based on the size of the 
project, the number of the teams and the corresponding needs, and finally the customer requirements.    
Organizational agility: Agile might be a software development methodology, but a shift in the corporate 
mindset is also required to support its deployment. Communication paths, human resource policies and management 
approaches must be reevaluated to better align with the team-based nature of agile development.  
Agile teams produce good results when individual members work well together and in analogy scaled agile 
projects are successful when teams work well together. The close collaboration between teams may be a new 
challenge for many teams and individuals and the leadership team needs to pay close attention to the cultural 
changes that are part of moving to agile software development, allowing time for them to become the new standard. 
Team and overall project achievements should become the main drivers of all rewarding tools used by the company 
in order to promote the team spirit and encourage cooperation and collaboration of members and teams towards the 
team goals. 
3. Empirical Study 
3.1. Case Study: Telematicum Inc. 
Disclaimer: This case study is based on real data from a global communications software and services 
company. The name of the company as well as the names of the products under development are being 
altered.  
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Telematicum Inc, a global communications software and services company started during 2013 to develop a new 
product called TeleWeb with the target to achieve a competitive advantage that would allow outperforming the 
competition and increasing its market share. At the same time, a decision was made to redesign the user interface of 
a product called Smart Client that already existed in the company’s portfolio, as part of the Unified 
Communications solution.  
With the goal to minimize the time to market and to stay at the same time as flexible as possible regarding 
requirement changes, the decision was to embrace agile methodologies and more specifically Scrum methodology 
(Scrum.org, 2011) for the development of TeleWeb. Limiting for the purpose of the case study the investigation of 
the new product only on the activities of a single feature development team, namely the team responsible for 
developing the new UI of the client, allows a comparison with the activities to redesign the Smart Client team, 
which based on the same framework to develop the UI design followed the Sashimi Waterfall approach 
(Managedmayhem.Com, 2009) to achieve the project goals. 
The entire TeleWeb  project consisted out of more than 100 members, divided into several feature development 
teams, an architecture team, a UI design team, an integration team, a quality assurance team, a product owner team, 
and a virtual leadership team. The project lasted ten months. The teams followed 4 week Sprints and shared a 
common backlog from which tasks were assigned to the teams per sprint. One of the feature development teams was 
the TeleWeb Web Client team that consisted out of fifteen members, having eleven developers and four testers. 
Three out of the fifteen members, two developers and one tester, were distributed to different locations. In order to 
evaluate the agile development processes followed from the Teleweb Web Client team, a questionnaire 
(Corosin.com, 2012) was used to interview the team’s Scrum Master. No critical or major issues were identified and 
the team was following the agile best practices with insignificant deviations. Only important deviation was the 
number of team members, which is higher than the number dictated from the Scrum methodology.  
The Smart Client project team was assigned with one architect, one product manager, a UI design team, one 
project manager, a development group with 12 members and a test group with three members. The Smart Client 
redesign project lasted 6 months. Also in that project, developers were distributed in three different countries. The 
target of the product manager was to introduce a modern look and feel to the client and to simplify the user 
interactions, creating a user friendly and easy to use Smart client.  
3.2. Challenges and difficulties identified when implementing the agile methodologies on the TeleWeb Web Client 
and actions followed to address them 
Embracing Agile practices: With the development feature teams being formed from teams and members that 
were using traditional development processes, the mindset transition of both development as well as test members to 
embrace the agile methodologies at the daily business was not direct. Trainings about the Scrum methodology that 
took place before the start of the project as well as assigning to the team an experienced Scrum master who worked 
on a pilot Agile project in the past, contributed very positively on understanding and following the Scrum 
methodology.  
Readiness of system and UI designs: A difficulty faced during the first Sprints of the project was the fact that 
designs for features that needed to be added in a Sprint were not complete at the beginning of the Sprint. Additions 
and especially changes introduced from the architecture team or the UI design team during the Sprints, forcing 
implementation changes and reworks caused frustration and disappointment to the whole feature team. The 
leadership team that identified this problem early decided to enhance the architecture team with additional system 
engineers. Besides that, both architecture team and the UI design team were asked to start defining the design of 
features with high priority early enough so that one week before the start of a Sprint, architecture team, UI design 
team and the feature development team could meet in a conference to discuss and clarify the design details of the 
candidate features. After a couple of Sprints, this procedure started to normalize and the feature team had a better 
chance to correctly evaluate the effort behind each feature, plan its implementation and deliver it with the expected 
quality at the end of the Sprint. 
Handling of Meetings: The first attempts to hold Sprint planning, review or retrospective meetings were done 
without having well prepared team plans in place and in some cases with multiple participants per team joining, 
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resulting to overcrowded conference calls. Under such circumstances, planning the content of upcoming Sprints 
required several long meetings to complete and reviewing the results or discussing the retrospectives of the previous 
Sprints was done with minimum feedback from the participants, leading to poor meetings outcomes and minimum 
improvement proposals. The leadership team decided to change this practice as well. Teams were asked to execute 
all those meetings individually and Scrum Masters and the heads of the rest of the teams were met for the overall 
project Sprint planning, results or retrospective meetings.  
Demonstrating the team results: The UI nature of the team’s deliverables and the fact that the product owners 
as well as the design team requested a frequent view of the current implementation in order to perform usability tests 
forced the team to approach this need by building and sustaining a demonstration system that was reachable from 
the entire project team and had the daily Web Client build installed. In that way, the product management team as 
well as the design team could verify instantaneously, without having to wait until the end of the Sprint, the last 
development status and build their additions and enhancements based on it. 
Reducing continues integration effort: Due to the UI nature of the deliverables, the effort needed to implement 
both unit as well as end-to-end tests was enormous. To reduce the effort spent on that activity, the team decided to 
build primarily end-to-end tests that were executed automatically when new code was introduced, following the 
continues integration practice. Unit tests were written only for legs of the code that were not covered from the end-
to-end tests. In that way, reaching high code coverage with lower effort spent was achieved. 
3.3. Results 
Despite the fact that the two projects used the same development framework to implement UI deliverables and 
that the team sizes and the distribution of the team members was almost identical, a direct comparison between them 
has to take under consideration additional factors.  
To begin with, TeleWeb was a new product and the feature development teams were formed from members of 
other teams, while the Smart client project was performed from the already established Smart Client team with well 
established relations based on known development processes. Additionally, the Smart Client project was mainly a 
UI redesign with the backend interfaces on the Unified Communications server staying unchanged, while the 
TeleWeb Web Client had to deal with backend services being under development as well. Finally, the TeleWeb 
project lasted ten months and the Smart Client redesign only six months. 
Having those factors in mind, the analysis of the two projects based on defect and employee satisfaction metrics 
shows improvements on the quality of the end products, as well as on the employee satisfaction. In addition, by the 
usage of the agile framework, new requirements and design changes were satisfied throughout the project, 
maximizing the customer value delivered (Trivellas, 2011; Trivellas & Santouridis, 2009).  
The results of traditional and agile development for the TeleWeb and the Smart Client are categorized in 3 main 
areas: 
Quality improvements: Starting with the traditional approach and the Smart Client team, the number of open 
defects over time is shown in Figure 1a. The time period is limited to four months, January until end of April, 
capturing the development and testing phases. Following the Sashimi Waterfall approach, test activities were started 
during the implementation phase. This is illustrated in the figure with the number of open defects going up to 60, 
before the completion of the implementation phase which was reached at the end of February. After this milestone, 
all features were under assessment from the test team and a pick of 160 defects was observed. The development 
groups worked very hard during the next month to reduce the defect number to a level satisfying the project quality 
agreement until the end of April, which was set as a deadline for initiating the delivery to customers. Starting in 
May, the product was available to be installed on the customer side.  
The number of open defects for the TeleWeb Web Client is illustrated in Figure 1b. During the time period of 
seven months, defects are uniformly distributed taking into consideration the fact that features were delivered 
incrementally and that the majority was introduced in the March Sprint. During March and in the period that 
followed, a pick of 100 open defects was observed. With the May delivery, the product had both the necessary 
quality as well as the desired content and was considered from the Product owner team as the delivery to reach the 
customers.  
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A valuable observation when verifying the open defect Figures is that the TeleWeb Client defects are distributed 
over time on a more balanced way. This distribution of defects over the entire project allowed the TeleWeb team 
development team to keep the values of open defects low, avoiding the huge pick that was observed on the Web 
Client project.  At the same time, delivering features on an incremental, iterative way, allowed test members to 
execute quality assurance activities on the early phases of the project and developers had the chance to provide early 
fixes correspondingly.  
Fig. 1. (a) Open defects of the Smart Client over time; (b) Open defects of TeleWeb Web Client the over time. 
Finding and correcting errors early provided a huge advantage over traditional development processes, since 
building the entire feature based of defective code was avoided. The risk of costly reworks late in the project was 
kept to a minimum and focus was provided on value adding and quality improvement activities. Lastly, distributing 
the effort of development and system test over the entire project by embracing the agile framework created a 
sustainable pace, avoiding working on edge for short periods to meet the goals as it was the case on the Web Client 
during April.  
Enhancement requests and content changes: For enhancement requests that could not be addressed from 
development without design changes, new features and design change requests were created. Using the agile 
methodology on the TeleWeb project allowed for a straightforward handling. New requests were added in the 
product backlog of the project, prioritized from product owners and implemented during the subsequent Sprints. In 
contrary, since enhancement requests were turned into new features during the testing phase of the Web Client, they 
could not be addressed without reopening the requirements analysis and design phases. This was also the case for 
additional features that the product owner requested after the finalization of the design phase. With the impact on the 
time schedule and the project cost being unacceptable, new features could only be assigned as content to the next 
version of the Web Client project.    
Employee Satisfaction: To collect feedback from the TeleWeb team members, a survey was created and team 
members were asked to rate how strongly they agree with various statements on a scale of 0 (Completely Disagree) 
to 10 (Completely Agree). The survey took place at the beginning of May and all Web Client team members 
participated. The results for the survey statements are provided in Figure 2. Keeping in mind that the members of the 
TeleWeb Web Client team were assigned on different projects using traditional methodologies before joining this 
team, the answers provided allow a direct comparison of the employee satisfaction level between traditional and 
agile methodologies. What needs to be noted in addition is the fact that the project was not finalized when the 
survey was executed.  
The first clear indication from the answers provided from team is that team’s collaboration was improved with 
the usage of Scrum. Additionally, the perception of the team is very positive on the extent that Scrum is improving 
the business value of the end product. Moreover, the impact of adopting Scrum is very positive regarding the 
reduction of time wasted on tasks that do not contribute on adding value to the end product. Finally, the vast 
majority of the team members would not change the usage of Scrum with a different development process. 
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Improvement on the daily productivity as well as in the overall quality of the end product is also reported from the 
team members but with lower intensity.  
The positive perception that the team has regarding the influence of the Scrum methodology on the daily 
activities and on the end product, heavily depends on the better distribution of defects during the entire project 
period. As already analyzed, this fact allowed all team members to distribute their efforts accordingly, avoiding 
highly stressful periods observed with traditional development processes. On the other hand, the closer cooperation 
of all team members to achieve a common goal improved the team spirit and allowed building better relationships 
between them. Creating a working environment in which people look forward to coming to work every day was an 







Fig. 2. Responses of the TeleWeb Web Client team. 
Customer Satisfaction: With the TeleWeb product being newly released to customers, collecting the necessary data 
to support increased customer satisfaction was not feasible. Nevertheless, the acceptance of the product and the 
initial feedback received from customers reveal that the Teleweb product will become a great success, positively 
affecting the company’s strategic position and its market share. 
4.  Conclusions 
The results of the case study revealed that adopting the agile framework on large, distributed projects improves 
quality, allows for requirement changes and additions throughout the project and improves the employee satisfaction 
while building the end product. Embracing the agile framework to develop a new product and the positive effects of 
the agile practices were revealed by comparing the activities of a specific agile feature development team with the 
activities of a team that performed similar activities during the same time period with the usage of traditional 
development methodologies. 
However, the case study also demonstrated that adopting the agile framework is not straightforward and 
companies, especially large ones with a long history of using traditional processes need to carefully plan this 
activity, trying to avoid common problems observed when attempting to adopt the agile methodologies. In addition, 
building the agile culture and embracing the practices requires time during which activities need to be closely 
monitored in order to identify additional project specific problems and to initiate actions to address them. The result 
of this activity should be tailored agile guiding principles that match the actual project needs and develop the 
necessary individual skills and competencies (Trivellas & Drimoussis, 2013; Trivellas & Reklitis, 2014) for the 
successful implementation.  
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